W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/esps/
wjg@wijgnet.com
doi:10.3748/wjg.v18.i34.4714

World | Gastroenterol 2012 September 14; 18(34): 4714-4720
ISSN 1007-9327 (print) ISSN 2219-2840 (online)
© 2012 Baishideng. All rights reserved.

BRIEF ARTICLE

Perforated midgut diverticulitis: Revisited

Milan Spasojevic, Jens Marius Naesgaard, Dejan Ignjatovic

Milan Spasojevic, Jens Marius Naesgaard, Dejan Ignjatovic,
Department of Gastrointestinal Surgery, Vestfold Hospital, 3103
Tonsberg, Norway

Dejan Ignjatovic, Department of Digestive Surgery, Akershus
University Hospital, University of Oslo, 1478 Lorenskog, Norway
Author contributions: Spasojevic M, Naesgaard JM and Ignja-
tovic D made substantial contributions to conception and design,
drafted the article, and revised it critically for important intel-
lectual content; Spasojevic M and Ignjatovic D performed the
acquisition, analysis and interpretation of the data; and all authors
approved the version to be published.

Correspondence to: Dejan Ignjatovic, MD, PhD, Department
of Digestive Surgery, Akershus University Hospital, University
of Oslo, 1478 Lorenskog, Norway. dejan.ignjatovic@ahus.no
Telephone: +47-6-7969895 Fax: +47-6-7969040

Received: June 9, 2011 Revised: May 13,2012
Accepted: June 8, 2012

Published online: September 14, 2012

Abstract

AIM: To study and provide data on the evolution of
medical procedures and outcomes of patients suffering
from perforated midgut diverticulitis.

METHODS: Three data sources were used: the Med-
line and Google search engines were searched for case
reports on one or more patients treated for perforated
midgut diverticulitis (Meckel’s diverticulitis excluded)
that were published after 1995. The inclusion criterion
was sufficient individual patient data in the article.
Both indexed and non-indexed journals were used.
Patients treated for perforated midgut diverticulitis at
Vestfold Hospital were included in this group. Data on
symptoms, laboratory and radiology results, treatment
modalities, surgical access, procedures, complications
and outcomes were collected. The Norwegian patient
registry was searched to find patients operated upon
for midgut diverticulitis from 1999 to 2007. The data
collected were age, sex, mode of access, surgical pro-
cedure performed and number of patients per year. His-
torical controls were retrieved from an article published
in 1995 containing pertinent individual patient data.
Statistical analysis was done with SPSS software.
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RESULTS: Group I : 106 patients (48 men) were found.
Mean age was 72.2 + 13.1 years (mean + SD). Age or
sex had no impact on outcomes (P = 0.057 and P =
0.771, respectively). Preoperative assessment was plain
radiography in 53.3% or computed tomography (CT)
in 76.1%. Correct diagnosis was made in 77.1% with
CT, 5.6% without (P = 0.001). Duration of symptoms
before hospitalization was 3.6 d (range: 1-35 d), but
longer duration was not associated with poor outcome
(P = 0.748). Eighty-six point eight percent of patients
underwent surgery, 92.4% of these through open ac-
cess where 90.1% had bowel resection. Complications
occurred in 19.2% of patients and 16.3% underwent
reoperation. Distance from perforation to Treitz liga-
ment was 41.7 £ 28.1 cm. At surgery, no peritonitis
was found in 29.7% of patients, local peritonitis in
47.5%, and diffuse peritonitis in 22.8%. Peritonitis
grade correlated with the reoperation rate (r = 0.43).
Conservatively treated patients had similar hospital
length of stay as operated patients (10.6 = 8.3 d vs
10.7 £ 7.9 d, respectively). Age correlated with hospital
stay ( = 0.46). No difference in outcomes for operated
or nonoperated patients was found (P = 0.814). Group
II': 113 patients (57 men). Mean age 67.6 + 16.4 years
(range: 21-96 years). Mean age for men was 61.3 £
16.2 years, and 74.7 £ 12.5 years for women (P =
0.001). Number of procedures per year was 11.2 %
0.9, and bowel resection was performed in 82.3% of
patients. Group III: 47 patients (21 men). Patient age
was 65.4 £ 14.4 years. Mean age for men was 61.5 +
17.3 years and 65.3 + 14.4 years for women. Duration
of symptoms before hospitalization was 6.9 d (range:
1-180 d). No patients had a preoperative diagnosis,
97.9% of patients underwent surgery, and 78.3% had
multiple diverticula. Bowel resection was performed in
67.4% of patients, and suture closure in 32.6%. Mor-
tality was 23.4%. There was no difference in length of
history or its impact on survival between Groups 1 and
I (P =0.241 and P = 0.198, respectively). Resection
was more often performed in Group I (P = 0.01). Mor-
tality was higher in Group III (P = 0.002).

CONCLUSION: In cases with contained perforation, con-
servative treatment gives satisfactory results, laparosco-
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py with lavage and drainage can be attempted and con-
tinued with a conservative course.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Perforated midgut diverticulitis is an uncommon, ac-
quired condition that is only sporadically observed and
treated in surgical departmentsm. This could be the
reason for the confusion that still exists when clini-
cal manifestations, diagnosis and treatment options are
concerned. The evidence at hand does not seem to be
satisfactory to provide the answers needed. Furthermore,
there are no data on the use of minimally invasive proce-
dures in the treatment of perforated midgut diverticulitis.
A previously published review by Chendrasekhar e al” in
1995 provided individual patient data for all case reports
previously published. This article was chosen to be the
landmark for this study because of its extensive data,
firm grasp of the problem up to 1995, prior to important
developments in diagnostics and treatment.

The aim of this study is to provide new data on the
evolution of medical procedures and outcomes in pa-
tients with perforated midgut diverticulitis based on indi-
vidual patient data derived from published case reports,
original data and the Norwegian patient registry.

MATERIALS AND METHODS

The data obtained in this study came from three differ-
ent sources: (Group 1) review of published case reports
in the literature after 1995 combined with original data;
(Group II) data from the Norwegian patient registry; and
(Group III) case reports from the literature prior to 1995
as historical controls®.

Case reports and original data (Group I )

Search strategy: Two independent researchers with a
medical degree performed the search. The Medline da-
tabase (http://www.ncbi.nlm.nih.gov/PubMed/) was
searched for articles published after 1995. An effort to in-
corporate all available articles not included in Medline was
made through the use of the Google search engine (http://
www.google.com/). The following key search strategy
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was used: ("perforated" or "perforation") and [("jejunum”
or "jejunal") or ("intestine, small") or ("intestine" and
"small") or ("small intestine") or ("small" and "bowel") or
("small bowel")] and ("diverticulum" or "diverticulitis")
for medline databases; and ("perforated" or "perfora-
tion") and [("jejunum" or "jejunal") or ("intestine" and
"small") or ("small intestine" or "intestine") and ("bowel"
or "small bowel")] and ("diverticulum" or "diverticulitis")
not sigmoid for Google. References did not have to have
abstracts. There were no restrictions by language or pub-
lication type. English, French, Spanish, Portuguese, Ital-
ian, German and the Scandinavian and Slavic languages
were translated by the authors, while help was acquired
for translations of Turkish and Korean. All references
matching the search were identified and screened for re-
trieval. Duplicate references were removed by a manual
search. The retrieved references were scanned by the au-
thors independently.

Selection: The inclusion criterion was original articles or
case reports with any study design including at least one
patient undergoing any kind of treatment for perforated
midgut diverticulitis (Meckel’s diverticulitis excluded),
containing pertinent individual patient data. Perforated
midgut diverticulitis was defined either as histopathologi-
cally confirmed in the surgical specimen (operated pa-
tients) or where clear radiological evidence was provided
in conservatively treated patients. This evidence was usu-
ally computed tomography (CT)-based (localized inflam-
mation ot thickened wall of the midgut with/without air
bubbles, pseudotumor or abscess in the midgut mesen-
tery), or confirmed with a small bowel series, and in some
cases, through radiography with contrast medium after
abscess drainage. The population selected were 18 years
or older.

Data abstraction: Individual data for each patient in-
cluded the following: age; sex; surgical procedure (if opet-
ated); access (laparoscopic/open/combined); number of
diverticula (single/multiple); distance from the ligament
of Treitz; diverticula in other segments of the gut (jeju-
num/ileum/colon); length of symptoms prior to hospital-
ization; fever; peripheral blood leucocytes and C-reactive
protein (CRP) at admission; method of diagnosis; hos-
pital stay; complications (general and surgical); reopera-
tion; and outcome. Details of the intervention included
any type of treatment (conservative or surgical). Surgical
procedure was classified as resection, suture closure or ex-
ploration, laparoscopic or open. Other complications of
midgut diverticulitis (bleeding, bacterial overgrowth) were
not studied.

Vestfold hospital patient data: Patients treated at Vest-
fold hospital for perforated midgut diverticulitis from
March 2008 to December 2010 were included in this
series. All patients had an abdominal CT scan at hospi-
talization. Indication for surgery was made through the
evaluation of abdominal tenderness, rebound tenderness,
bowel sounds, blood work-up and CT scan. Antibiotics
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Google search - total number of articles
1700

Non scientific publications
1231

After removal of non scientific publications
469

Double publications and Medline
448

After removal of double publications and Medline articles
21

Articles without IPD
4

After exclusion of articles without IPD
17

Medline search - total number of articles
356

Double publications
237

After removal of double publications
83

Articles without IPD
26

After exclusion of articles without IPD
57

Total number of articles

74

Figure 1 Schematic of the search strategy. IPD: individual patient data.

were administered. Patients who were operated upon had
laparoscopy that confirmed the diagnosis, and thereaf-
ter a precisely placed minilaparotomy 4-5 cm in length,
through which a limited small bowel resection and end-
to-end hand-sewn anastomosis was performed. Further
investigations (gastroscopy, colonoscopy and small bowel
series) were done several weeks after the patient was dis-

charged from the hospital.

Norwegian patient registry (Group II)

A comprehensive search of the Norwegian patient re-
gistry was performed. The time limit was from 1999
(introduction of the ICD-10 coding system in Norway)
to 2007. The search criteria: K57.0 (midgut diverticulitis
with petforation or abscess), K57.4 (small and large bow-
el diverticulitis with petforation or abscess), K57.8 (bowel
diverticulitis, unspecified with perforation or abscess),
Q43.0 (Meckel’s diverticulum) excluded, crossed with
JFBOO (small bowel resection), JFBO1 (laparoscopic small
bowel tresection), JFA70 (enterorthaphy), JFA71 (laparo-
scopic enterorrhaphy). Patients under the age of 18 years
were excluded. The data requested were age, sex, mode
of access, sutgical procedure performed, and number of
patients per year.

Historical controls (Group IIT)

The data on historical controls was retrieved from Chen-
drasckhar ¢ a/”. Patients under the age of 18 years, and
patients that did not have data on age were deleted and
the remaining data were copied into the statistical soft-
wate and used for further analysis.

Statistical analysis
Analysis was done using SPSS statistical software (Chica-
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4716

go, 1L, United States). Distribution of data was checked
with the Shapiro-Wilks test. Nonparametric values were
compared using the %2 test and the Mann-Whitney test,
while parametric values were compared using Student’s #
test. Correlations were tested with Spearman’s test. The P
values given were two sided, P < 0.05 was considered as
the limit of significance.

RESULTS

Case reports and patients treated in Vestfold Hospital
(Group 1)
The search strategy (Figure 1) provided 3506 articles from
the Medline database, and 1700 documents were tretrieved
through the Google search engine. After manual removal
of duplicate references, 104 articles were retrieved. Thirty
of these did not contain pertinent patient data and were,
therefore, excluded. The end tresult was 74 articles with
103 case reports containing detailed and pertinent indi-
vidual patient data mostly retrieved through Medline™”,
while 22.9% of these came from Google alone® ™. The
individual patient data collected from the three patients
treated for perforated midgut diverticulitis at Vestfold
Hospital were added to this group, making a total of 106
patients (48 men and 58 women). The mean age of the
group was 72.2 = 13.1 years, and the age distribution was
not normal (P = 0.001). The mean age for men was 73.7
T 12.2 years and the mean age for women was 71.1 £
13.8 years, with non-normal distribution for both sexes,
P = 0.005 and P = 0.001, respectively. Sex distribution
according to age was not significantly different in this
group (P = 0.296). Patient age or sex did not have an im-
pact on outcome (P = 0.057 and P = 0.771, respectively).
Preoperative assessment was described as plain radi-
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Complications Frequency Present
General' 5 47
Surgical® 8 7.5
Both 3 29
None 59 55.7
Not available 31 29.2
Total 106 100

!'Acute myocardial infarction, pulmonary embolism, pneumonia, deep
vein thrombosis, urinary tract infection and stroke; “wound infection/de-
hiscence, anastomotic leakage, small bowel obstruction, intra-abdominal
abscess and incisional hernia.

ography in 49 patients (53.3%) or CT in 70 (76.1%) in a
total of 92 (86.8%) patients. Case reports did not include
preoperative assessment in 14 (13.2%) patients. Where
CT was performed, the correct preoperative diagnosis
was made in 54 (77.1%) patients, while the probability of
detecting perforated midgut diverticulitis without CT was
5.6% (two patients), both patients were previously known
to have midgut diverticulosis. The difference in diagnosis
with/without CT was statistically significant (P = 0.001).

Data on the duration of symptoms prior to hospital-
ization were present for 88 (83.0%) patients. The mean
duration of symptoms prior to hospitalization was 3.6 d
(range: 1-35 d). A longer duration of symptoms did not
result in a poor outcome (P = 0.748). Data on fever were
listed in 49 (46.2%) patients. Patients most often present-
ed with moderate fever 23 (46.9%), while no fever or high
fever was present in 26.5% each. Leukocyte and CRP
levels were 13.8 + 3.6 x 10°/L. and 155.4 + 100.6 mg/L,
respectively. Ninety-two (86.8%) patients underwent sur-
gery, and 14 (13.2%) received conservative treatment. The
surgical procedure most often performed was small bowel
resection (83, 90.1%0), followed by suture closure (5, 5.5%).
Two patients (2.2%) underwent complex procedures that
included multiple resections and 2 (2.2%) underwent sur-
gical exploration with drainage. Access was through open
surgery in 85 (92.4%) patients, while laparoscopic access
was chosen in 5 (5.5%) and converted in 3 (60%). Two
procedures (2.2%) were completed through laparoscopy.
Data on postoperative complications were accessible in
73 patients. Complications occurred in 19.2% (Table 1).
Fifteen (16.3%) patients underwent reopetation.

The operative report contained data on the distance
of the perforated diverticulum to the ligament of Treitz
in 29 patients, setting the mean distance to 41.7 £ 28.1 cm
(range: 4-110 cm). Data on peritonitis was missing in five
(4.7%) patients. There was no peritonitis or abscess in 30
(29.7%) patients, local peritonitis was present in 48 (47.5%),
and 23 (22.8%) had diffuse peritonitis. Two (2.0%) pa-
tients had a mesenteric abscess. A reasonable correlation
between the grade of peritonitis and reoperation rate was
noted (r = 0.43, Spearman’s test).

Seventeen (16.8%) patients had a solitary midgut di-
verticulum. Multiple jejunal diverticula were noted in 84
(83.2%) patients, while no data were provided for 5 (4.7%).
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Figure 2 Correlation between sex and age for patients in the Norwegian
patient registry.

Data on location and number of diverticula throughout
the digestive tube were listed for 46 (43.4%) patients.
Concomitant ileal diverticulosis was found in 18 (39.1%),
while 31 (67.4%) had colon diverticulosis. In all, 21 (45.6%)
patients had diverticulosis throughout the intestinal tract.
Mean hospital stay was 10.7 = 7.9 d. Conservatively
treated patients did not have a longer hospital stay than
operated patients (10.6 = 8.3 d us 10.7 £ 7.9 d, respective-
ly). Reoperated patients had a longer hospital stay 13.6
8.4 d. There was a reasonable correlation between patient
age and length of hospital stay (» = 0.46). Overall mortal-
ity was 5.7%. There was no statistically significant differ-
ence in outcomes for operated or nonoperated patients (P

= 0.814).

Norwegian patient registry (Group II)

The analysis of the Norwegian patient registry provided
data on 113 patients, 57 men and 56 women. Patient mean
age was 67.6 = 16.4 years (range: 21-96 years). The age
distribution within this group was not normal (P = 0.04).
Mean age for men was 61.3 £ 16.2 years, while that for
women was 74.7 £ 12.5 years, with non-normal distribu-
tion for both sexes, P = 0.027 and P = 0.013, respectively.
The difference in age between the sexes was highly sig-
nificant (P = 0.001) (Figure 2). The mean frequency of
surgical procedures per year was 11.2 £ 0.9. The proce-
dures most often performed were small bowel resection
in 93 (82.3%) patients and enterorrhaphy in 17 (15%).
Equivalent procedures performed through laparoscopic
access were performed in 2 (1.8 %) and 1 (0.9 %) patients,
respectively.

Historical controls (Group 1)

After the exclusion of patients under the age of 18 years,
the group consisted of 47 patients (21 men and 26 wom-
en). Patient mean age was 65.4 £ 14.4 years. The age dis-
tribution within this group was normal (P = 0.18). Mean
age for men was 61.5 £ 17.3 years, while that for women
was 65.3 T 14.4 years, with normal distribution for both
sexes, P = 0.29 and P = (.70, respectively.
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Duration of symptoms prior to hospitalization was
6.9 d (range: 1-180 d). No patients had a preoperative
diagnosis. Only one (2.1%) patient was treated conserva-
tively, while the remaining 46 (97.9%) underwent surgery.
Peroperative data were available for 24 (51.1%) patients,
and cited as perforation in all, without grade of peritoni-
tis. Twenty-three (48.9%) patients had data on number of
18 (78.3%) had multiple and 5 (21.7%) had
solitary diverticula. Small bowel resection was performed
in 31 (67.4%) patients and suture closure in 15 (32.6%).
Mortality in this group was 23.4%.

diverticula,

Comparison between patient groups

When length of history was concerned there was no
difference between Groups I and Il (P = 0.241). Fur-
thermore, there was no impact of length of history on
survival between Groups I and Il (P = 0.198). No sig-
nificant difference was detected in outcomes of conser-
vative and surgical treatment (P = 0.23). However, there
was a significant difference noted for type of surgical
procedure, in favor of resection in Group I compared to
Group Il (P = 0.01), as well as the number of diverticula
(P = 0.001). Mortality was significantly higher in Group
Il compared to Group I (P = 0.002).

DISCUSSION

One of the objective difficulties that a researcher encoun-
ters when investigating rare conditions is the absence
of evidence and data. Data from the Norwegian patient
registry show that a trial on a national level would prove
to be difficult, including at most 10 patients per year. In
these circumstances, one chooses the next best solution,
reanalysis of small case series or case reports that contain
sufficient individual patient data. A tendency to not pub-
lish case reports or small case series in indexed journals
is noted, making this task even more demanding, hence,
the contribution of the Google search engine in locating
almost 20% of these case reports. We are well aware of
the shortcomings of such a study; however, the use of
abductive, probabilistic reasoningm allows for some valu-
able conclusions to be drawn.

The main finding of the present study is a transition
in treatment, diagnosis and outcomes of patients suffer-
ing from perforated midgut diverticulitis. There seems to
be a shift towards conservative treatment when properly
diagnosed, a much higher percentage of accurate diagno-
sis, and small bowel resection is usually performed with
lower mortality rates. This implies that elderly patients
suffering from acute abdominal symptoms with elevated
infection parameters should undergo a CT scan. Hence,
the surgeon should have a high level of suspicion that the
patient is suffering from perforated midgut diverticulitis
after the initial CT scan is performed. Moreover, it seems
that a substantial number of patients that could have
been treated conservatively underwent surgery, because
the majority of operated patients suffered from con-
tained perforation. Surgical treatment should be avoided
not only because of the burden of age and comorbidity
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in this patient group, but rather to avoid the risk of ex-
tensive resection in patients with multiple diverticula™>"™.
The fact that laparoscopy was so seldom used is even
more surprising, because laparoscopic exploration and
evaluation do not represent advanced minimally invasive
surgical procedures.

The present study provides an opportunity to recom-
mend the intensive use of laparoscopic exploration and
evaluation in the emergency surgical setting. Nowadays,
it seems that laparoscopic exploration provides at least as
useful evaluation of abdominal pathology as open sut-
gery does. Apart from the obvious benefits, laparoscopic
exploration allows us to abandon the abdomen after la-
vage and drainage, and continue a conservative course!™,
A heavy proximal (within 1 m from the Treitz ligament)
midgut mesentery with fibrin deposits is typical for the
condition, and if generalized peritonitis is not present,
our results seem to show that a conservative approach is
feasible. The rationale is the fact that length of history
prior to surgery does not seem to affect treatment out-
come; there was no increase in mortality or morbidity be-
tween the groups. Even length of hospital stay was equal
between patients operated upon and those conservatively
treated. On the other hand, generalized peritonitis had a
significant correlation with length of hospitalization and
mortality, and should be treated surgically. The affected
loop can be exteriorized through a mini-laparotomy after
laparoscopic mobilization, and limited resection per-
formed. Suture closure does not seem to have a place in
the treatment of perforated midgut diverticulitis.

Such an approach would minimize the frequency of
midgut resections in this high-risk population, while al-
lowing the correct choice of patients for conservative
treatment. A similar approach has recently had an impact
on the treatment of sigmoid diverticulitis. Laparoscopic
lavage and drainage have been advocated for generalized
peritonitis due to perforated sigmoid diverticulitis. In this
study, only 8% of patients underwent conversion and
surgical resection, while the vast majority were handled
conservatively after lavage and drainage”.

It seems that correct diagnosis, together with the rec-
ognition of the immunological and physiological advan-
tages of minimally invasive surgery, modern antibiotics
and critical care could contribute to even better outcomes.

In summary, technological developments have led to
better diagnosis of patients with perforated midgut diver-
ticulitis. However, these have as yet not been applied in
the operating room, where open surgery is still dominant
over laparoscopy. When propetly diagnosed, a transition
in treatment is noticed towards conservative treatment.
Only generalized peritonitis seems to have a significant
correlation with length of hospitalization and mortality,
and should be treated surgically. In these patients, lapa-
roscopy and small bowel resection should be performed.

COMMENTS

Background

Perforated midgut diverticulitis is an uncommon, acquired condition that is only
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sporadically observed and treated in surgical departments. Most of the litera-
ture consists of case reports, and this could be the reason for the confusion that
still exists when clinical manifestations, diagnosis and treatment options are
concerned. In addition, developments in surgery, radiology and other branches
of medicine have occurred since the last review that has changed both surgical
and conservative treatment.

Research frontiers
As demonstrated in the results this is a condition occurring in the elderly, and
therefore has its challenges in choice of conservative treatment over surgical in
the individual patient. Minimally invasive surgery would seem to have a place
in this setting as well as the development of innovative surgical techniques to
tackle this specific setting.

Innovations and breakthroughs

A transition to conservative treatment due to a correct preoperative diagnosis
is apparent. Laparotomy continues to be dominant and the use of minimally
access surgery is negligible. Small bowel resection is most often performed;
suture closure is abandoned.

Applications

All elderly patients presenting with fever, infection and abdominal pain should
have a computed tomography (CT) scan at admission. Surgery should be
considered only in cases with generalized peritonitis. Conservative treatment
should have a main role in treatment. Innovative minimally invasive procedures
are required.

Terminology

Midgut is a segment of bowel that extends from the apex of the duodenal loop
to the last third of the transverse colon. The midgut is supplied with blood by the
superior mesenteric artery and innervated by the vagus nerve.

Peer review

The paper described a transition in diagnosis, treatment (a shift toward con-
servative treatment when properly diagnosed with CT), and outcomes (lower
mortality rates) of patients suffering from perforated midgut diverticulitis. This
topic will be of interest to WJG readers.
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